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tiometer 8c is attached to the wrist portion of the glove 16. As in the
detector 2, a lever whose tip is BACKGROUND OF THE INVENTION
inserted into a cylinder 12c is connected to a shaft of the potentiometer
8c and the cylinder 12c is Field of the Invention
5   attached to the glove 16. In addition, on the inside of four finger
tips of the glove 16, strain trans- This invention relates to a musical
tone control  ducers 17a - 17d are fixed whose proper resis- apparatus for
controlling a musical tone in re-     tances vary in accordance with
respective pres- sponse to the movement at several portions of a      sures
exerted on corresponding finger tips. No player.
10  pressure is exerted on the strain transducers 17a - 17d when the
fingers are stretched. On the other Prior Art
hand, when the fingers are bent, pressures propor- tional to bending angles
of the finger tips are Conventionally, a musical tone is generated by
exerted on the strain transducers 17a - 17d result- playing a musical
instrument such as a piano, a   15  ing in a variation of their proper
resistances. Termi- violin and the like or by use of vocal cords of a
nals of the potentiometer 8c and strain transducers player: known musical
instruments cannot convert     17a - 17d are connected to the main body 1 a
body action of player such as a rhythmic ex-      through a cable 15c.
ercise into the corresponding musical tone.             In Fig. 2, 20
denotes a seven-channel analog Therefore, the present applicant proposed a
20   multiplexer which can select one of the detection musical tone control
apparatus for converting the    signals (voltage signals) applied from the
poten- body action of player into the musical tone (see     tiometers 8a -
8c and the strain transducers 17a - prior, not pre-published EP-A-0264782)
17d based on the channel-selection signal CS ap- Figs. 1 and 2 are figures
showing the configu-   plied to a selection terminal thereof. An A/D con-
ration of the musical tone control apparatus. This  25  verter
(analog-to-digital converter) 21 converts a proposed musical tone control
apparatus consists     detection signal from the analog multiplexer 20 into
of a main body 1, a detector 2 for detecting motion  digital detection data
of predetermined bits. A CPU of a player's right elbow, a detector 3 for
detecting  (central processing unit) 22 controls the musical motion of a
player's left elbow, and a detector 4 for  tone control apparatus using
programs stored in a detecting motion of a player's right hand. The main
30   ROM  (read only memory) 23. A RAM  (random body 1 is worn round a
player's waist by a belt 5   access memory) 24 is used as a work area. The
and the detectors 2, 3 and 4 are mounted on the      CPU 22 supplies the
sequentially varying channel- player's right elbow, left elbow and right
hand,     selection signal CS to the analog multiplexer 20 so respectively.
The main body 1 comprises not only    that the outputs of the
potentiometers 8a - 8c and a musical tone control apparatus but also a
musical  35  the pressure transducers 17a - 17d are scanned at tone signal
generating circuit 26 controlled by the  a high speed. In addition, the CPU
22 discriminates musical tone control apparatus, and a speaker 27.    the
bending angles of the player's right and left Now, detailed description
will be given about    elbows by use of four angle stages based on the the
conventional detectors 2, 3 and 4. First, as     detection data from the
A/D converter 21. On the shown in Fig. 3, the detector 2 for player's right
40   basis of the discrimination result, the CPU 22 gen- elbow consists of
a supporter 7a, a potentiometer    erates key code data KC indicating one
of the 8a attached to the supporter 7a, a lever 10a con-   predetermined
tone pitches in response to com- nected to a shaft 9a of the potentiometer
8a, and a  bination of the bending angles of the player's right cylinder
12a into which the tip of the lever 10a is  and left elbows. Further, the
CPU 22 discriminates inserted and whose end 14a is attached to the   45
the bending angle of the player's right wrist by use supporter 7a. When the
right elbow is bent with the  of three angle stages based on the detection
data player's right arm movement, the cylinder 12a and    which are
obtained by converting the signal from the lever 10a revolve, causing the
shaft 9a of the   the potentiometer 8c with the A/D converter 21. On
potentiometer 8a to rotate with a sliding element in  the basis of the
discrimination result, the CPU 22 the potentiometer 8a. The detector 3 is
made simi-  50   generates tone volume data VOL selectively des- lar to the
detector 2; when the left elbow is moved,  ignating one of the
predetermined three tone vol- a cylinder 12b (Fig. 1) and a lever rotate a
sliding  umes (i.e., big, middle and small tone volumes) in element in a
potentiometer 8b. Terminals of the      response to the bending angle of
the player's right potentiometers 8a and 8b in the detectors 2 and 3
wrist. Moreover, the CPU 22 discriminates whether are connected to the main
body 1 through cables   55  each of the four fingers (i.e., index finger,
middle 15a and 15b.                                         finger, ring
finger and little finger) is bent or not. On The detector 4 includes a
glove 16 made of an    the basis of the discrimination result the CPU 22
elastic material and a potentiometer 8c. The poten-  generates tone color
data TD selectively designat- 2  



3                 EP0322685B1                         4 ing one of the
predetermined tone colors (such as  body actions without hindering smooth
movement a piano, an organ, a flute, a saxophone, a clarinet  of the
player. and the like) in response to the combination of bent   The present
invention is directed to a musical fingers. The key code data KC, the tone
volume      tone control apparatus as set forth in the preamble data VOL,
and the tone color data TD which are   5   of Claim 1 and is characterized
by the features of generated in CPU 22 (these data are generically    the
characterizing part of claim 1. called musical tone control data) are
transferred to a musical tone signal generating circuit 26 through  BRIEF
DESCRIPTION OF THE DRAWINGS a bus line 25. The musical tone signal
generating circuit 26 generates a musical tone signal having   10  Fig. 1
is a front view showing the overall con- the tone pitch corresponding to
the key code data     figuration of a conventional musical tone control KC,
the tone volume corresponding to the tone         apparatus; volume data
VOL, and the tone color correspond-       Fig. 2 is a block diagram showing
the electrical ing to the tone color data TD. The musical tone
configuration of the conventional musical tone signal outputted from the
musical tone signal gen-   15    control apparatus shown in Fig. 1; erating
circuit 26 is supplied to a speaker 27 for    Fig. 3 is a front elevation
showing the detector producing a musical tone as well as to a transmitter
of the conventional musical tone control appara- circuit 28 for
transmitting the musical tone signal  tus shown in Fig. 1; by wireless.
Fig. 4 is a front view showing the overall con- According to the apparatus
described above,  20    figuration of a musical tone control apparatus the
combination of the bending angles of the play-    according to a first
embodiment of the present er's right and left elbows can change the tone
pitch  invention; of the musical tone produced out of the speaker 27
Fig. 5 is a block diagram showing the electric in the main body 1. Further,
the bending angle of     constitution of a main body 29 of the musical the
player's right wrist can change the musical tone   25    tone control
apparatus according to the first volume at the three steps. Moreover, the
combina-     embodiment; tion of bent fingers among the player's four
fingers  Fig. 6 is a front elevation showing the configura- can change the
tone color of the musical tone.        tion of a detector 30R for player's
right elbow Thus movements of the player can control the          according
to the first embodiment; musical tone.                                  so
Fig. 7 is an exploded perspective view showing In the above mentioned
conventional musical       the main portion of the detector 30R according
tone control apparatus, however, the output of the    to the first
embodiment; detector 2 for the right elbow, the output of the     Fig. 8 is
a perspective view showing the con- detector 3 for the left elbow, and the
output of the  figuration of the musical tone control apparatus detector 4
for the right hand are respectively trans-  35  according to the first
embodiment; ferred to the main body 1 through separate cables     Fig. 9 is
a front elevation showing the configura- 15a, 15b and 15c, resulting in
that the cables,      tion of a detector 78R for player's right elbow
especially the cables 15a and 15c extending along     according to a second
embodiment of the the player's right arm to the main body 1 are apt to
present invention; twist together when the player moves with the   40
Fig. 10A and 10B are, respectively, a partially detectors 2 - 4 put on him.
This hinders smooth       broken side elevation and a front elevation
movement of the player.                               showing an angular
detector 80R according to Further, when the detectors 2 - 4 are mounted
the second embodiment; and on respective joints, they hinder the player's
Fig. 11 is a front elevation showing the detector smooth motion by their
rather bulky size, because   45  according to a third embodiment of the
present these detectors 2 - 4 consist of the respective       invention.
potentiometers 8a - 8c. and the respective trans- mitting mechanisms (the
levers and the cylinders    DESCRIPTION  OF THE PREFERRED EMBODI- 12a -
12c) for transmitting movements of joints to  MENTS the sliding elements in
the potentiometers 8a - 8c.   50 US-A-3 704 339 relates to the features of
the      The invention will now be described with refer- preamble of claim
1.                                ence to the accompanying drawings.
SUMMARY OF THE INVENTION                            [Al FIRST EMBODIMENT 55
It is therefore an object of the invention to      In Fig. 4, a reference
numeral 29 denotes a provide a musical tone control apparatus which can
main body of a musical tone control apparatus control the musical tone in
response to the player's  worn round the player's waist, 30R designates a 3



5                 EP 0 322 685 B1                     6 detector mounted on
the player's right elbow for    sponse to the displacement of the sliding
contact detecting the bending angle of right elbow, 30L     42, that is,
the bending angle of the right arm. In designates a detector mounted on the
player's left  this case, motion of the player's arm remains free elbow for
detecting the bending angle of left elbow  because the guide member 39
slides along the slot and 30H denotes a right hand detector mounted on   5
34a in response to the rotation of the link 34 with the player's right hand
for detecting the bending   bending or stretching of the arm. angle of
wrist and a pressure exerted on each of       The detector 30L for the left
elbow, as shown four fingers of the player.                        in Fig.
4. consists of a supporter 31 L to be worn on The detector 30R for right
elbow, as shown in   the player's left elbow joint portion and an angular
Fig. 6, comprises a supporter 31 R worn on the   10  detector 32L removably
mounted on the supporter elbow joint portion of the player's right arm and
an  31L. In addition, the detector 30H for the right hand angular detector
32R. In Fig. 6. numerals 33, 34    consists of a glove 31 H and an angular
detector denote first and second links, respectively, rotatab-  32H
removably mounted on the glove 31 H. The ly connected to each other at one
end thereof by a  glove 31 H is provided with strain transducers 17a - pin
35. The links 33, 34 consist of elongated plastic  15  17d inside each of
the four finger tips. Since the plates or the like of about the same size.
The first  angular detectors 32L and 32H are similar to the link 33 is
removably mounted on the supporter 31R   above mentioned angular detector
32R, description with hooks 36, 37. The second link 34 is provided  thereof
will be omitted here. with a lengthwise slot 34a to which a guide mem-
The signal outputted from the angular detector ber 39 is slidably joined.
The guide member 39 is  20  32R of the detector 30R for the player's right
elbow removably attached to the supporter 31R with a      is first led to
the detector 30H for the right hand hook (not shown).
through a cable 46R, and then conveyed to the At the facing ends of the
links 33 and 34, as   main body 29 via the detector 30H. In other words,
shown in Fig. 7, there are provided a resistance   the signal outputted
from the angular detector 32R element 40, a fixed contact 41 and a sliding
con-  25  is supplied to the main body 29 through a transmit- tact 42
functioning as a potentiometer. More spe-  ting means in the form of a
common cable 46C cifically, the link 33 is provided with a hole 33a for
and connector 47C with signals produced by the inserting and fixing the pin
35; around the hole 33a  angular detector 32H and the strain transducers
there is provided the fixed contact 41, and the     17a - 17d. On the other
hand, the detector 30L for near-circle resistance element 40 is formed on a
30  the left elbow is connected to the main body 29 virtual circle whose
center is the hole 33a. On the  through a cable 46L and a connector 47L.
other hand, at the end of the link 34, there is        The main body 29, as
shown in Fig. 5, includes provide a hole 34b into which the pin 35 is
inserted  a receiver circuit 51 comprising a connector 52, an loosely;
around the hole 34b, there is provided the  analog switch circuit 53. an
A/D converter 54, a sliding contact 42 keeping contact with the resis-  35
buffer amplifier 55. and a register 56. The connec- tance element 40 as
well as with the fixed contact  tor 52, coupled with the connector 47C
joined to 41. The sliding contact 42 comprises a ring portion  the end of
the common cable 46C extending from 42a which keeps contact with the fixed
contact 41,  the detector 30H for the right hand, is connected to and a
protection 42b which slides on the resistance  the input terminal of the
analog switch circuit 53. element 40 keeping contact therewith. While a
lead   40  Signals applied to the connector 52 may be digital wire 44 is
connected to a terminal 40a at the end   or analog signals (though signals
applied to the of the resistance element 40, a lead wire 45 is
connector 52 are analog signals in the embodi- connected to a terminal 41 a
at the end of the fixed  ment, the receiver circuit 51 is designed to deal
contact 41. The lead wires 44, 45 are led to the    with digital signals as
well). Thus the analog switch detector 30H through a cable 46R as shown in
Fig.  45  circuit 53, having a plurality of analog switches, 4.
outputs signals supplied from the connector 52 The detector 30R whose
construction is de-      either to the A/D converter 54 or to the buffer
scribed above is mounted on the player's right arm  amplifier 55 based on a
selection signal SD1 ap- as shown in Fig. 6. When the player bends the
plied from a CPU 58. The A/D converter 54, con- right arm as shown by an
alternate long and two   50  verting the analog output signals of the
analog short dashes line A in Fig. 6, or stretches it as  switch circuit 53
to digital data, applies the data to shown by an alternate long and two
short dashes    the register 56. The buffer amplifier 55, amplifying line
B, the link 34 revolves about the pin 35.     the digital output signals of
the analog switch cir- Accompanying the revolution, the protection 42b of
cuit 53, outputs the signals to the register 56. The the sliding contact 42
slides on the resistance   55  register 56, storing the data outputted from
the A/D element 40. As a result, the resistance between the  converter 54
or from the buffer amplifier 55, out- terminal 40a of the resistance
element 40 and the   puts the stored data to a bus line BS connected 



terminal 41a of the fixed contact 41 varies in re-  with the CPU 58. 4    7
EP 0 322 685 B1                     8 A numeral 59 denotes the same
receiver circuit  the kind of output signals of the sensors are analog as
the receiver circuit 51 mentioned above. It con-  or digital signals. As a
result, the signal from the sists of a connector 60, an analog switch
circuit 61,  connector 52 is supplied to either the A/D converter an A/D
converter 62, a buffer amplifier 63, and a   54 or to the buffer amplifier
55. The signal from the register 64.                                   5
connector 60 is similarly treated. Then, the player A battery 65 supplies a
direct current to var-  depresses the push switch SW indicative of start,
ious parts of the apparatus. A manual operation    and starts the body
action such as rhythmic ex- board 66, as shown in Figs. 4 and 8, consists
of a  ercise. Once the push switch SW is depressed to plurality of push
switches SW, SW,---, and an en-  command the start, the signals applied to
the con- coder for encoding the output of a depressed   10  nectors 52 and
60 are stored periodically in the switch SW and applies the code to the bus
line BS.  registers 56 and 64 as detection data. The CPU 58 A ROM 67 stores
programs used by the CPU        successively transfers the detection data
stored in 58 and a RAM 68 stores data. An LCD (liquid        the registers
56 and 58 to the RAM 68, and pro- crystal display) 69 displays the states
of the push  duces the tone pitch data (key code), tone color switches SW,
SW, ---. A transmitter 70, modulating   15  data, tone volume data, and
key-on/off data based a carrier wave by such data as tone pitch data,
on the transferred data just as in the conventional tone color data, tone
volume data, and key-on/off   manner. The produced data are supplied to the
signal, radiates the modulated carrier from an an-  MIDI circuit 71. The
MIDI circuit 71 converts the tenna 70a. A MIDI (Musical Instrument Digital
Inter-  data into the MIDI standard data and applies it to face) circuit
71, transforming such data as men-  20  the output terminal 71a. The data
from the output tioned above into data of MIDI standard, supplies  terminal
71a are supplied through the connecting the data to an output terminal 71a.
cable to the musical tone generating apparatus Electronic components
constituting the main     wherein musical tone is generated based on these
body 29 mentioned above are mounted on each        data. holder arranged on
a belt 75 shown in Fig. 8.  25      On the other hand, when the wireless
transmis- incidentally, the LCD 69 is mounted inside a lid 76  sion is
selected for conveying signals to the musi- provided in the center of the
belt 75 so that the   cal tone generating apparatus, data such as tone
player can easily watch the LCD by opening the lid  pitch data are applied
to the transmitter 70. In 76 when necessary.
addition, the states of manual operations of the The operation of the
musical tone control ap-   30  push switches are displayed in the LCD 69.
paratus having the constitution mentioned above        Incidentally, in the
above embodiment, the de- will be described. When playing, the player first
tector 30R is made to detect only the bending wears the main body 29 round
his waist, as shown    angle of the elbow joint. It may, however, be made
in Fig. 4. Then, the detector 30R for the player's  to detect the bending
angle of shoulder joint also right elbow, the detector 30L for the left
elbow, and   35  by a detector similar to the angular detector 32R, the
detector 30H for the right hand are fastened to  the output signal of the
detector being led to the the respective joints. Further, the connector 47c
at  main body 29 via the detector 30H for the right the end of the common
cable 46c extending from      hand. Moreover, as an alternative to the
angular the detector 30H is coupled to the connector 52 of    detector 32R,
an angular detector, employing a the main body 29, and the connector 47L at
the   40  plurality of mercury switches each having a pair of end of the
cable 46L extending from the detector    electrodes sealed in a glass tube
with mercury 30L is coupled to the connector 60 of the main     (whose
details are shown in Japanese Patent Ap- body 29. Then, when a musical tone
generating       plication No. 61 - 243348), can be used for detect-
apparatus (not shown) is driven through wire, the  ing a right arm's swing
angle. In a word, any output terminal 71a is connected with the musical  45
detector may be used if it is satisfied that the tone generating apparatus
by a connecting cable.    output signals of the two detectors put on the
same After these preparation, power sources in the   arm are transmitted to
the main body 29 through a musical tone generating apparatus and the main
single common cable 46c. body 29 are turned on; the push switches of the
According to the first embodiment, the output manual operating board 66 are
handled to select  50  signal of the detector 30R (first detecting means
for wire/wireless mode (the way for conveying data to   detecting  movement
of player's elbow  and/or the musical tone generating apparatus) and the
shoulder joint) is transmitted to the musical tone kind of sensors attached
to the player (although    control data generating means via the detector
30H analog detectors are used in the present embodi-   (second detecting
means for detecting movement ment, digital detectors can also be used with
the   55  of player's wrist and/or each finger joint). Hence, 



main body 29). Once the kind of sensors is se-     the number of the
transmitting means (cables) are lected, the CPU 58 detects it and outputs
the       reduced to the minimum so that the transmitting selection data
SD1 or SD2 depending on whether      means do not hinder the player's
motion. 5    9                 EP 0 322 685 B1                    10
Further, since the potentiometer of the detector   The detector 78R whose
construction is de- 30R consists of the resistance element 40, the
scribed above is mounted on the player's right arm fixed contact 41. and
the sliding contact 42 formed  as shown in Fig. 9. More specifically, on
the portion at the ends of the links 33, 34, the detector 30R is  of the
upper arm covered by the supporter 79R, made thinner than the conventional
detector 2   5   the link 82 is mounted by the guide member 87 shown in
Fig. 3. Hence, it does not hinder the      attached to the supporter 79R by
the hook 86 (by player's motion when it is worn on a player's joints  one
point) so that the link 82 is able to slide Moreover, precise detection of
the bending angles  longitudinally. On the other hand, on the portion of is
achieved without accurate positioning of the de-  the forearm covered by
the supporter 79R, the link tector, because the links, whose connected
portion   10  81 is attached by the hooks 84 and 85 (by two is not fixed to
the supporter, perform good rotation  points). When the player bends the
right arm as in response to bending of a player's joint.        shown by an
alternate long and two short dashes line A in Fig. 9, or stretches it as
shown by an [err] SECOND EMBODIMENT                               alternate
long and two short dashes line 13, the link 15 81 revolves about the pin
83. Accompanying the The second embodiment of the present inven-
revolution, the resistance of the potentiometer var- tion is the same as
the first embodiment shown in  ies in response to the position of the
sliding con- Fig. 4 except for the detectors for a player's right  tact,
that is, the bending angle of the right arm. In and left elbows.
this case, motion of the player's arm remains free Fig. 9 is a front
elevation showing the configu-   20  because the guide member 87 slides
along the slot ration of a detector 78R for player's right elbow   82a in
response to the rotation of the links 81, 82 according to the second
embodiment of the inven-   with the bending or stretching of the arm. tion,
Fig. 10A and 10B are, respectively. partially    A detector for the left
elbow (see Fig. 4) is the broken side elevation and front elevation of an
same as the detector 78R; a detector for the right angular detector 80R.
25  hand is the same as the detector 30H in the first The detector 78R for
the right elbow consists   embodiment. Hence the description thereof will
be of a supporter 79R and the angular detector 80R.    omitted. The
supporter 79R, to be worn on the elbow joint       According to the second
embodiment, the fol- portion of the player's right arm, consists of an
lowing advantages are obtained. elastic material such as ENEL 8000
(trademark)  30    1) Mounting the sliding link 82 on the covered composed
of 84% of nylon and 16% of polyure-          portion of [he upper arm by
the supporter 79R thane.
allows smooth motion of the link 82 in response The angular detector 80R
has links 81, 82          to the bending of the joint because the move-
rotatably connected to each other at each ends 81a    ment of the upper arm
is more stable than that and 82a by a pin 83. The links 81, 82 consist of
35  of the forearm, and this enables the link 82 to elongated plastic
plates or the like of about the     slide easily along the slot 82b. same
size and removably mounted on the sup-           2) Attaching the link 81
to the forearm at the two oorter 79R with hooks 84, 85, 86.
points assures the fastening thereof even if a The male hooks 84a and 85a
of the hook 84           plump forearm of a player or some complex and 85
are attached to the back of the link 81,  40   motion of a player's wrist
such as twist may whereas the female hooks 84b and 85b to which
hinder the fastening of the link 81 to the fore- the male hooks 84a and 85a
are to be fixed are        arm. attached to the supporter 79R. On the other
hand,     3) The signal produced by the angular detector the link 82 is
provided with a lengthwise slot 82b    80R is led first to the wrist and
then to the main into which a guide member 87 is slidably joined.  45  body
1 via a detector for the right hand. Hence, The male hook 86a of the hook
86 is attached to       the detectors for the right arm are connected to
the back of the guide member 87, and the female       the main body through
a single common cable, hook 86b to which the male hook 86a is to be fixed
avoiding twist of cables. is attached to the supporter 79R. At the facing
ends 81a and 82a of the links 81   50  [C] THIRD EMBODIMENT and 82, there
is provided the same potentiometer as that shown in Fig. 7 (not shown in
Fig. 9). In      Fig. 11 shows a detector for player's right other words,
the potentiometer consists of a resis-  elbow according to the third
embodiment of the 



tance element and a fixed contact provided at the   present invention. end
81a, and a sliding contact formed at the end   55  In the third embodiment,
the supporter 79R is 82a. The output of the potentiometer is transmitted
made of film like polymeric rubber; a material like to the detector 30H in
Fig. 4 through a lead wire  artificial skin, for example, such as BION'll
(trade- 94R.                                                mark) with high
waterproof characteristic, high 6    moisture permeability, and high
elasticity . This    3. A musical tone control apparatus according to
improves the movement of the links 81 and 82             claim 1, wherein
said first link (81) is placed on constituting the angular detector 80R. In
addition, a    the player's forearm and said second link (82) cover 101,
covering the angular detector 80R, is        is placed on the player's
upper arm. sewed to the supporter 79R; the double layer struc-   5 ture
thus formed improves resistance to sweat and    4. A musical tone control
apparatus according to prevents player's sweat from sticking to metal parts
claim 1 further comprising guiding means (39: such as the resistance
element, fixed contact, or        87) removably attached  to said fastening
the sliding contact.                                     means (31 R: 79R),
said second link being pro- Although specific embodiments of a musical  10
vided with a lengthwise slot (34a: 82b) in which tone control apparatus
constructed in accordance         said guiding means is slidably inserted.
with the present invention have been disclosed, it is not intended that the
invention be restricted to  5. A musical tone control apparatus according
to either the specific configurations or the uses dis-      claim 1,
wherein said fastening means (31R: closed herein. Modifications may be made
in a   15       79R) is a supporter made of film like rubber. manner
obvious to those skilled in the art. Accord- ingly, it is intended that the
invention be limited  6. A musical tone control apparatus as set forth in
only by the scope of the appended claims.                any of claims 1-5
for detecting movement of player's elbow Claims
20       and/or shoulder joint, and adapted to cooperate with a further
musical tone control apparatus 1. A musical tone control apparatus
comprising           as set forth in any of claims 1-5 fastening means
(31R:79R) to be worn on a                for detecting movement of a
player's wrist player's joint and control data generating           and/or
each finger joint, comprising means (29) for generating control data
control-  25      musical tone  control data  generating ling a musical
tone signal to be produced,           means (29) to be worn round the
player's waist the apparatus being characterized in that it        for
generating musical tone control data based comprises
on output signals of said musical tone control first and second links
(33,34:81,82) remov-      apparatus and said further musical tone control
ably mounted on the fastening means, said  so        apparatus and links
consisting of elongated plates being              transmitting means
(46R,46C) for transmit- rotably connected to each other at one of their
ting the output signal of the musical tone con- extremity so that said
links rotate in a bending    trol apparatus to the musical tone control
data direction of the player's joint;                     generating means
by way of the further musi- a resistance element (40) provided on said   35
cal tone control apparatus. first link; a sliding contact (42) provided on
said       PatentansprUche second link, said sliding contact keeping con-
tact with said resistance element and sliding    1. Eine
Musiktonsteuervorrichtung, die Befesti- thereon in accordance with the
rotation of said   40  gungsmittel (31R: 79R) aufweist, die an einem first
or second link,                                Gelenk des Spielers getragen
werden sollen the said control data being based on the vari-        und
Steuerdatenerzeugungsmittel  (29) um able resistance resulting from the
position of       Steuerdaten zu erzeugen, die ein zu erzeugen- the sliding
contact (42) on the resistance ele-      des Musikton- oder
Musikklangsignal steuern, ment (40) in response to a bending angle of  45
wobei die Vorrichtung dadurch gekennzeichnet the player's joint.
ist, daB sie folgendes aufweist: erste und zweite Verbindungsmittel (33,
34: 81, 2. A musical tone control apparatus according to         82), die
entfernbar an den Befestigungsmitteln claim 1, wherein said first and
second links are     befestigt sind, und zwar bestehen die Verbin-
removably mounted on said fastening means   50       dungsmittel aus
langgestreckten Platten oder at two points (36,37: 84,85) of said first
link      Tellern, die drehbar miteinander verbunden excluding the
connecting point and at one            sind an einem ihrer Enden, so daB
sich die 



point (39: 87) of said second link excluding         Verbindungsmittel in
einer EinkrUmmungs- said connecting point so that the connecting
oder Biegerichtung eines Gelenks des Spielers part of said first and second
links is to be   55    drehen; positioned at the player's joint.
ein Widerstandselement (40), das auf den er- sten Verbindungsmitteln
vorgesehen ist; einen Gleitkontakt (42), der auf den zweiten 7    11
EP 0 322 685 B1                      12 moisture permeability and high
elasticity  . This    3. A musical tone control apparatus according to
improves the movement of the links 81 and 82             claim 1. wherein
said first link (81) is placed on constituting the angular detector 80R. In
addition, a     the player's forearm and said second link (82) cover 101,
covering the angular detector 80R, is         is placed on the player's
upper arm. sewed to the supporter 79R: the double layer struc-   5 ture
thus formed improves resistance to sweat and     4. A musical tone control
apparatus according to prevents player's sweat from sticking to metal parts
claim 1 further comprising guiding means (39: such as the resistance
element, fixed contact, or       87) removably  attached  to said
fastening the sliding contact.                                     means
(31R: 79R). said second link being pro- Although specific embodiments of a
musical  10        vided with a lengthwise slot (34a: 82b) in which tone
control apparatus constructed in accordance          said guiding means is
slidably inserted. with the present invention have been disclosed, it is
not intended that the invention be restricted to   5. A musical tone
control apparatus according to either the specific configurations or the
uses dis-      claim  1. wherein said fastening means (31 R: closed herein.
Modifications may be made in a   15       79R) is a supporter made of film
like rubber. manner obvious to those skilled in the art. Accord- ingly, it
is intended that the invention be limited   6. A musical tone control
apparatus as set forth in only by the scope of the appended claims.
any of claims 1-5 for detecting movement of player's elbow Claims
20       and.or shoulder joint and adapted to cooperate with a further
musical tone control apparatus 1. A musical tone control apparatus
comprising           as set forth in any of claims 1-5 fastening means
(31R:79R) to be worn on a               for detecting movement of a
player's wrist player's joint and control data generating            and/or
each finger joint. comprising means (29) for generating control data
control-  25      musical tone  control data  generating ling a musical
tone signal to be produced.            means (29) to be worn round the
player's waist the apparatus being characterized in that it          for
generating musical tone control data based comprises
on output signals of said musical tone control first and second links
(33,34:81.62) remov-       apparatus and said further musical tone control
ably mounted on the fastening means. said   30        apparatus and links
consisting of elongated plates being               transmitting means
(46R,46C) for transmit- rotably connected to each other at one of their
ting the output signal of the musical tone con- extremity so that said
links rotate in a bending      trol apparatus to the musical tone control
data direction of the playcr's joint;    -                 generating means
by way of the further musi- a resistance elornont (40) provided on said
35  cal tone control apparatus. first link: a sliding contact (42) provided
on said       PatentansprUche second link, said sliding contact keeping
con- tact with said resistance element and sliding     1. Eine
Musiktonsteuervorrichtung. die Befesti- thereon in accordance with the
rotation of said   40  gungsmittel (31 R: 79R) aubweist. die an einem first
or second link.                                 Gelenk des Spielers
getragen werden sollen the said control data being based on the vari-
und  Steuerdatenerzeugungsmittel  (29) um able resistance resulting from
the position of       Steueldaten zu erzeugen, die ein zu erzeugen- the
sliding contact (42) on the resistance ele-       des Musikton- oder
Musikklangsignal steuern, ment (40) in response to a bending angle of   41
wobei die Vorrichtung dadurch gekennzeichnet the player's joint.
ist. dar sie folgendes aufweist: erste tend z.:-ite \erbindungsmittel (33,
34: 81, 2. A musical tone control apparatus according to        82). die
rntfernbar an den Befestigungsmitteln claim 1, wherein said first and
second links are      befestigt sind. und zwar bestehen die Verbin-
removably mounted on said fastening means  50         dunngsr-ittel aus
langgestreckten Platten odor 



at two points (36.37. 84,85) of said first link       Tellern. die drehbai
miteinander verbunden excluding the connecting point and at one
sind an 6inom  ihi e! Enden. so dag sich die point (39: 37) of said second
link excluding          Verbindurigsmittel in  einer EinkrOmmungs- said
connecting point so that the connecting          odor BSelorichtukng eines
Gelenks des Spielers part of said first and second links is to be   55
drehen. positioned at the player's joint.                     ein
Widerstandselement (40). das auf den er- sten Verbindungsmitteln vorgesehen
ist; cinein Gleitkontakt (42), der auf den zweiten 7    13
EP 0 322 685 B1                     14 Verbindungsmitteln vorgesehen  sind.
Nobei           Obertragungsrnittel (46R, 460) umr das Aus- der
Gleitkontakt einen Kontakt mit dem Wider-        gangssignal der
Musiktonsteuervorrichtung an standselement halt und clarauf gleitet gcmrnH
die Musiktonsten.lerdatenerzeugungsmittel Ober der Drehung der ersten oder
zweite'i Verbin-         die weitere Musiktonsteuervorrichtung zu Uber-
dungsmiltel, und wobei                       5       tragen. die
Steuerdaten auf dem ierdnderlichan Wi- derstand beruhen, der sich aus der
Stellung      Revendications bzw. Lage dos Gleitkontakts (42) auf dern Wi-
derstandselernent (40) ergibt infolge eines Ein-  1. Dispositif pour
commander des sons musicaux krtmmungsvwinkels des Gn^enks ces Spielers.
10     comprenant un moyen d'attache (311R : 79R) qui doit e1.rs place
autour d'une articulation 2. Eine Musiktonstouervorricihtung nach Anspruch
d'un musicien et un moyen de g6neration de 1, wobei die ersten und zweiten
Verbindungs-         donn6os de commande (29) pour produire des mittel
entfernbar auf den Befestigungsmittein        donndes de commande
commandant la pro- an zwei Punkten (36, 37: 84, 85) der orsten   is
duction d'un signal de sons musicaux, Verbindungsmittel verbunden sind
unter Aus-             i8 dispositif etant caractdris6 en ce qu'il schluB
des Verbindungspunktes und an einem           comprend: Punkt (39: 87) der
zweiten Verbindungsmittel            des prernikre at seconde tiges (33, 34
unter AusschluB des Verbindungspunktes, so           81, 82) mont6es de
maniere amovible sur le \    dal der Verbindungsteil der ersten und zwei-
20   moyen d'attache. lesdites tiges etant consti- ten Verbindungsmittel an
dem  Gelenk des            tu6es de plaques allongses articul6es l'une a
Spielers positioniert vwerden soll.                 I'autre .) une de leurs
extr6mites de sorte que lesdites tiges tournent dans un sens de pliage 3.
Eine Musiktonsteuervorrichtung nach Anspruch          de l'articulation du
musicien, 1, wobei die ersten Verbindungsmittel (81) auf  25      un
916ment r6sistif (40) prevu sur ladite dem Unterarm des Spielors plaziert
sincl und         premiere tigo, die zweiten Verbindungsrnittel (82) auf
dem              un contact glissant (42) prevu sur ladite Oberarm des
Spielers plaziert sind.                  seconde tige, ledit contact
glissant maintenant le contoct avoc ledit le6ment r6sistif et glissant 4.
Eine Musiktonsteuervoriichtung nach Anspruch   30     sur celui-ci en
conformite avec la rotation de 1, die weiter FUhrungcsrnittel (39: 87)
aufweist,    ladite premibre tige ou de ladite seconde tige, die entfernbar
an die Belestigungsmittel (31R:           lesdites donnies de commande
6tant ba- 79R) angebracht sind, und -Nobei die zweiten         sees suIr 1a
rsistance variable resultant de la Verbindungsmittel rrilt einem
Langsschlitz         position de contact glissant (42) sur l'element (34a:
82b) ausgestattet ist, in den die Fiih-   35   resistif (40) en r6ponse a
un angle de pliage rungsmittel gleitbar eingesetzt sind.                de
l'articulation du musicien. 5. Eine Musiklonsteuervorricihtung nach
Anspruch     2. Dispositif pour commander des sons musicaux K9'  1, wobei
die Befestigungsmittel (31R: 79R)            selon la nevendication 1, dans
lequel lesdites eine Tragevorrichtung is',t die aus einer Schicht  40
premire, et seconde tiges sont montdes de bzw. einem Film wie Gummi
hergestellt ist.           manibre arncvible sur ledit moyen d'attache en
deux points (36, 37: 84, 85) de ladite premiere 6. Eine
Musiktcnsteuervorrichtung  nach einem           tige kcartes du point de
connexion et en un der Anspruche I bis 5 urn die Bewegung eines
point (39  87) de ladito seconde tige 6cart6 Ellenbogens  undhoder
Schultergelonks des   45       dudit point de connexion de sorte que la
partie Spielers zu detektieren und geeignet um mit          de connrexion
desdites premiere et seconde einer weiteren Musiktonsteuervorrichtung nach
tiges dolt etre positionn6e a l'articulation du einem der AnsprUche I bis 5
zusammenzuar-            musicien. beiten, um die Bewegung eines
Handgelenks 



und/oder jedes Findergslenks eines Spielers  50  3. Dispositif pour
commander des sons musicaux zu detektieren, wobei die Vorrichtung folgen-
selon la revendication 1, dans loquel ladite des aufweist:
premiere tige (81) est plac6e sur l'avant-bras
Musiktonsteuerdateieirzeugungsmittel (29), die       du musicien et ladite
seconde tige (82) est urn das Handgelenk cles Spielers getragen
placse SltI Ia partie sup6rieure du bras. werden sollen, um
Musiktcnsteuerdaten zu or-  55 zeugen auf der Grund!age von Ausgangssigna-
4. Disposilif pour commander des sons musicaux len von der
Musiktonsteuervorrichtung und der        selon la revendication 1,
comprenant de plus weiteren Musiktonsteuervorrichtung und               un
moyen c!e guidage (39 : 87) fix6 de maniere    15                EP 0 322
085 B1                    16 amovible audit moyen d'attache (31 R: 79R),
ladite seconde tige etant pr6vue avec une fen- te dans le sens de 1P.
longueur (34a  82b) \>"    dans laquelle le moyen de guidage est intro-
duit de maniere coulissante. 5. Dispositif pour commander des sons musicaux
selon la revendication 1, dans lecrnel ledit moyen d'attache (31 R * 79R)
est un dispositif de soutien constitue d'un film de materiau   10
elastique. 6. Dispositif pour commander des sons musicaux selon l'une
quelconoue des revendications 1 a 5, pour ditecter le mo ivement de
l'articulation   15 du coude ettou de I'epaule du musicien et adapte pour
cooperer avec un autre dispositif pour commander des sons musicaux selon
l'une quelconque des revendications 1 a 5, pour d6tecter le mouvement d'une
articulation   20 du poignet et/ou de chaque doigt, comprenant un moven de
oen6ration de donnees de commande de sons musicaux (29) qui doit etre plac6
autour du poignet du musicien pour pro- duire des donnees de commande de
sons   25 musicaux bas6es sur des signaux de sortie dudit dispositif pour
commander des sons mu- sicaux et dudit autre dispositif pour comman- der
des sons musicaux et un moyen de transmission (46R. 46C) pour  3o
transmettre le signal d. sortie du disrpositif de commande des sons
musicaux au moyen de g6neration de donn~es de commande de sons musicaux a
l'aide de l'autre dispositif de com- mande des sons musicaux.
35 40 45 50 55 9    


